Observations of the fluorescence lifetimes and quantum yields of toluene solutions in n-hexane from -85 'c to 50 'C have been analysed to evaluate the molecular and excimer fluorescence and internal quenching rate parameters, their frequency factors and activation energies and other related parameters. . 1963, 1965): and k M D are the forward and backward rates of (1). K, is the apparent molar equilibrium constant, K is the Stern-Volmer coefficient of concentration quenching and Kl is the molar ratio of the D* and M* fluorescence quantum yields.
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In the dynamic equilibrium region where
(6) becomes
where (Ke),,, A S and AH are the true molar equilibrium constant, entropy and enthalpy, respectively, of (l), R is the gas constant and T the absolute temperature. Under condition (9), M* and D* have a common fluorescence lifetime (Rirks et al. 1965) T h e fluorescence of degassed solutions of toluene in n-hexane was studied from [MI = 5 x M to about 9.4 M (pure toluene), and from -85 ' C to 50 OC, over which temperature region (9) is valid. All fluorescence observations were made in 'reflection' to minimize self-absorption effects. T was measured with a pulsed-light fluorometer (Birks et al. 1962 , using a coaxial 30 kv, 16 atm hydrogen flash lamp to obtain adequate excitation intensity in the toluene absorption region. The relative fluorescence yields which are higher than those reported by previous observers (Ivanova et al. 1962 , Birks et al. 1965 , Voltz et al. 1966 . Table 1 lists kM and k,, as a function of T. At 20 ' C kM = 1.98 x lo7 s-l, qM = 0-12 (Lumb and Weyl 1967) , so that kFM = 2.40 X lo6 S-'. A similar value of wIM = 0.185( 0.008) ev is obtained from a plot of -1n q M
The parameter k , (table 1) was obtained from observations of T~ and T~, using (12). We may express k, in the form
where KIDo is the temperature-independent component, and KID' and WID are the frequency factor and activation energy of the temperature-dependent component of KID.
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